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Abstract
Like in all Brazilians touristic towns, the main attraction is the urban center with the touristic activities and its history. As 
peculiarity, this city has many events throughout the year which attract considerable amount of tourists and consequently a large 
number of cars, occurring conflicts in the street's circulation. This floating population during these events is almost three times 
bigger than the regular one and change the urban life.
In the diagnostic stage, the Mobility Plan analyzed socioeconomic, cultural,  environmental, traffic and transport aspects, through 
information received and collected in the field. The diagnostic addressed the deficiencies and potentialities of this city, which 
have been translated into maps and illustrative images with the support of GIS software such as ArcGIS.
From the diagnosis, a need was identified to analyze two different and specific situations in the city: 1) time of events and 
weekends, 2) the daily routine of the population, from Monday to Friday. From this emerged the overall objective: to study the 
circulation of this city and its historical center, allowing the free movement of pedestrians in the historic center, by restricting
access of motorized vehicles on a pre-defined perimeter in those crucial moments. Seeking to assist this premise and considering 
the information collected and analyzed, interventions have been proposed to solve the problems raised. The result of the 
diagnostic and the proposals were presented at public hearings with community participation in making decisions. 
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1. Introduction
According to IPHAN, the preservation and conservation of the historic site is direct ly related to the actions urban 
mobility management. The impact of uncontrolled vehicle traffic can be seen in architectural structures, quality of 
life, and forms of appropriation of urban spaces. Another problem is the appropriation and transformation of public 
spaces in parking areas, fo r example, as well as the abandon of national historic and cultural heritage and the narrow 
sidewalks increasingly confined. Such impacts on the urban structure generate diseconomies of scale and loss of 
artwork qualities and of the living space of cities.
According to the Ministry of Cit ies, the area of interest of historic preservation often remains restricted to the 
central area or to some other segment of a  given city. The mobility plan must eventually match the requirements for 
preservation of these areas with all the due requirements of city traffic.
2. Methodology
According to the Term of Reference fo r Accessibility and Mobility  of Tiradentes, IPHAN instituted the hiring of 
company Tectran technical services, with the goal of preparing the Mobility and Accessibility Plan. 
The Mobility Plan of Tiradentes includes studies and notes that span, at a first moment, data collect ion and 
analysis. This step consisted of:
x Review of literature relevant to the topic;
x Review of present legislation;
x Field visits;
x Photographic records; 
x Consultation with the Government;
x Public Hearings.
The weaknesses and strengths of the city were t ranslated into maps and illustrative images with the support of 
geoprocessing software such as ArcGIS.
As the diagnosis was finalized, the guidelines were defined and were characterized the possible infrastructure 
solutions that support the development of the Mobility Plan  proposed. The final product is represented by the Urban 
Mobility Plan of Tiradentes - MG, comprising summaries of diagnosis and presentation of proposals in graphical and 
textual elements.
3. Urban Mobility and Exploitation of Historical Centers
For better understanding of the formation of the h istorical Brazilian cit ies, it is interesting to present a 
classification of Brazilian cit ies in five categories: the abandoned historic cities, places that are in  ruins; the forgotten 
historical cities, those that were discovered and recovered again from the second half of the twentieth century on; the 
historic towns only in their origin, which now have the predominant characteristics of modernity in their
constitution; the cities "without history", designed by architects and that lack history of their own, also due to being 
too young; and the "Utopian cities", which are hardly put into practice  (FREITAG, 2003).
Mining significantly favored the organization of Brazilian historical cities and after the exhaustion of mineral 
resources, some of these places were abandoned. However, a  small port ion of these cities remained economically  
active. Due to this ext raordinary  economic permanence, these specific cities were rediscovered by middle and upper 
classes and hence valued for their colonial arch itecture. Today perceived as National Historic Landmarks, many of 
these cities have been restored, becoming major tourist attractions, sales centers for folk handicrafts and settings for 
the production of films and soap operas (FREITAG, 2003).
Although attractive for various activities, cit ies with these characteristics have limitations due to their historical 
heritage, their unalterable urban networks, etc. (SOARES, 2006). In this sense, Silva (2011) believes that while the 
historic cit ies need to invest in cu ltural mobilizat ion to attract touris m and generate income, such behavior has 
degraded historical heritages, making them "spaces for entertainment and cultural consumption".
Considering the physical limitat ions of the historical cities, there is great difficu lty in balancing conservation of 
their heritage with their economic development. In this respect, Freitag (2003) points out the need for attention in  
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future in respect of preserved and revitalized h istoric towns such as Tiradentes, Olinda and Parati, so that they do not 
end up degraded by the high flow proportioned by tourism. In the v iew of Silva (2011), the rev italizat ion of historic 
centers serves their cit izens and should not succumb to the consumerist system. In  addition to this reasoning, Soares 
(2006) argues that the sense of heritage preservation must exist on citizens and visitors, hence valuing the region and 
making it even more attractive.
The issues in the h istorical centers worsened after WWII, when the priorities of the transportation model came to 
happen through private vehicles. Owning a car has become synonymous with social mobility and as far as these have 
been taking up the cities’ streets, urban planning also shifted its focus to mobility policies based on private vehicles. 
In this scenario, the historical cities have had to adapt, as far as possible, to facilitate the mobility of the population 
and visitors. However, due to their inadequate road network for automobile traffic and provided by such flow the 
negative influences, the problems resulting from th is behavior were identified and access of cars began to be 
restricted to certain sites (Zanirato, 2008).
In order to minimize the impact on the circulation of people in these cities, other options of transport should be 
encouraged, although in Brazil such diversity has not yet become effective. Zan irato (2008) cites pedestrian traffic  as 
a priority  to solve this issue. Some say that this extremist thinking is not feasible, although the eliminat ion of 
vehicles does not reduce commerce or tourist visitation. 
The intense car traffic  in the historic cities in Brazil has generated increasingly serious impact, especially  
regarding the conservation of National Historic Landmarks. Cracks in buildings registered as historic sites caused by 
car traffic and monuments destroyed by car accidents are just some examples of such issue (Zanirato, 2008).
Based on the experience by Seixas (2009) in Canterbury (UK), it is notable how it is possible to adopt measures 
to improve circu lation. The author also states that it is necessary to find measures to minimize the more intense 
impacts from cars, but it is also necessary to demystify the idea that they are "enemies of the urban space" (Seixas, 
2009).
In addition to the increase in car traffic, other issues of mobility and accessibility in historic centers are listed by 
Zanirato (2008), namely: the central position of the city as a whole, which often implies a radial structure that causes 
traffic to  flow through such places; the special characteristics of u rban layout, d iffering from the rest of the city  due 
to narrow winding roads; and the concentration of tourist spots.
Among the topics discussed, there are some problems caused by heavy traffic, such as air pollution and no ise, 
mechanical vib rations that can cause or increase cracks; the visual impact and the changes in directions of places that 
make places of coexistence into express lanes. In  order to balance tourism activ ities with  heritage conservation, it  is 
necessary to develop appropriate planning to ensure the "preservation of the site, with policies of economic and 
social development and urban and regional planning that are able to sustain the quality of such places" (Zanirato, 
2008). From this perception, public and private actions in these cities are once again redirecting the focus of 
investments in mobility, developing more effect ive strategies, alternatives to the use of private transport and seeking 
above all, to prioritize pedestrians, a group that is currently marginalized in most Brazilian cities.
4. Tiradentes: application of the theoretical framework in the brazilian context
4.1. Diagnosis
Tiradentes is a seventeenth century city with a total area of 83.047 km ². The resident population amounts 6,961 
inhabitants according to the 2010 Census, with 23% of the population residing  in  rural areas and the remaining 77% 
in the urban area. In  2011 IBGE estimated the population of Tiradentes in 7,054 inhabitants. Following  the 
projection line for the decade 2000 and 2010, it was obtained a geometric growth rate of 1.91%. Thus, by adopting a 
similar rate of growth, this index was applied to obtain an estimate of the population in 2020, totaling 8,414 
inhabitants.
The population of Tiradentes is composed of two distinct realities: the residents and the tourists. The natural 
resident population of the town is comprised of 65% of the total population. The remain ing 35% consist of non-
natural persons in the municipality, including foreigners who, according to the IBGE, represent 1.70% of this group.
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To study the Mobility Plan, according to field survey and research, the perimeter adopted in this work for the 
town center covers an area larger than the area registered as historical, which is justified by the incorporation of 
important facilities.
The urban facilities in Tiradentes are related to security, health, culture, churches, parks, shops, schools and 
hostels. The largest concentration of such happens to be in the historical center, which is the main site for attracting 
tourists.
Tiradentes has become a major attraction for its mansions, historical monuments, and handicrafts. With the 
increase in tourism, the number of people in the city increased and, consequently, the number of private vehicles as 
well.
The historic center of Tiradentes has imposing churches, historical monuments and mansions. The streets are also 
part of the historical heritage of the city and help tell the history of the city. Tourism has become the economic 
power of the city with the possibility to create more jobs and promote the growth of the city. 
The hotel chain Tiradentes is basically composed of small inns, some hotels, guest houses and rental houses. Most 
lodges and hotels are located at Governador Israel Pinheiro Avenue, the main access road to the city, and these 
usually have their own parking lots, except for a few that are located in the historic center. 
Tiradentes has two types of road structure, one defined by the central core and another one by the routes that 
comprise the more recent parceling of the city. The central core consists of roads that have varying widths and are 
predominantly narrow. This configuration is the result of the city planning during the colonial period. The routes that 
have the smallest widths are the alleys that served as access to the back parts of the buildings. In the historical center, 
most roads have a width between 7.00 m and 10.00 m, fo llowed by roads with widths between 5.00 m and 7.00 m. 
This configuration is distributed predominantly along the city and roads wider than 10.00 m are few.
The width of the tracks is related to its capacity. The narrower they are, the in ferior their capacity is. Since the 
volume of vehicles is low in most of the time, the problem related to the saturation of roads is related to the misuse 
of the same and is noticeable at the seasons of events, when the problem is aggravated due to the lack of 
enforcement of parking, circulat ion and signaling policies. The most saturated routes are located in the historic 
center, in its central portion.
The conflict spots arise due to inadequate circulat ion of p rivate and public vehicles, as opposed to pedestrians. 
These spots present problems at times when the number of people increases in town (events, holidays). Figure 2 
shows the trouble spots in the historic center. The trouble spots occur due to the following reasons: parking on both 
sides of roads and, at the same t ime, the circu lation of other vehicles; the circulation  shock between pedestrians and 
vehicles; the two-way direction flow on roads that do not endure heavy traffic, among others.
Fig. 1 Conflict Spots Identified in T iradentes.
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Three bus service companies operate in Tiradentes: Presidente, Vale do Ouro and Transur. There are also the 
means of transport related to tourism in the city, such as buggies and old buses.
The pedestrian traffic is intense all over the city. Since the town is small, it is easy to get around on foot. 
However, the existing infrastructure is often not suitable for all pedestrians. In the historical center, most routes have 
sidewalks narrower than 1.00 m or they do not have any space at all to ensure a safe walk. The current condition of 
the sidewalks is precarious and prevents good circulation of pedestrians. At some times it is due to being too narrow 
while at other times it happens because of their poor maintenance.
The road signaling is poor and inefficient. An aggravating factor is the constant change of road signs and the lack 
of standardization. The signaling is carried out on demand, when it becomes necessary to forbid or change a given 
road's direction flow. This factor is intensified at the seasons of events, when there is an increase in the number of 
vehicles and the need to achieve greater control over the city's traffic becomes necessary.
Tiradentes is a growing town with deployment of new lot divisions and businesses. However, the absence of 
proper planning prevents the best use of those capabilities.
4.2. Guidelines
The guidelines were developed in order to promote a more dynamic circulat ion in the historical center in the event 
periods and holidays. These guidelines were listed by the topics covered in the diagnosis and are summarized in:
Socioeconomic Aspects
x Proposition of incentive campaigns and promotion of touris m in  the city, focusing on sales of crafts and on 
touristic spots (marketing);
x Alongside the campaign, getting around on foot in the historic center should be encouraged, with the aim of 
better visualization and contact with the attractions.
Urban Dynamics
x Optimization of circulation in seasonal periods (events / holidays / weekends) at the structural axes;
x Articulation with the City Hall for the preparation and execution of a Master Plan.
Transport Infrastructure
x Study of road circulation in favor of the daily life of residents and tourists, valuing the town's tourism;
x Adaptations of some road stretches for deploying two-way direction flows;
x Treatment of existing conflict spots in the historic center;
x Develop and implement Road Signaling Plan;
x Utilizat ion of empty areas near the h istoric center to implement parking lots for events, weekends and 
holidays;
x Elaboration of an Operational Plan to restrict the circulation of vehicles in the Historic Center;
x Creation of incentives for walking downtown (sidewalks infrastructure, roads);
x Incentive to bicycle use - tourist and recreational bicycle paths
Institutional Scenario
x Creat ion of a local body for management and implementation of the Mobility Plan and the Operational Plan  
to restrict vehicle traffic in the Historic Center.
x Partnership between the City Hall and the Military Police to control the the circulation of vehicles.
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4.3. Proposals
The details of the proposals were established focusing on the resolution of the movement of individuals in  the 
historic center and, consequently, on the restriction of circulat ion of vehicles in th is area during periods of events 
and holidays.
Daily Circulation
The daily  circulat ion proposal, illustrated on Figure 2 (a), was based on a study that would improve the 
movement of residents while seeking an orderly circu lation of vehicles in the historic center, without harming 
pedestrians or compromising the necessary dislocations.
Thus, the study began by process of road prioritizat ion in  the historic center based in the Hierarch ical Parameters 
prescribed in Master Plan of the city of Belo Horizonte: Law # 9.959/2010. The objective of such a hierarchy was to 
facilitate the analysis and the studies on circulation. 
The arterial roads correspond to those that cross the city and surround the historic center perimeter, such as 
Governador Israel Pinheiro Avenue, Martim Paolucci Street, Street #1, Antônio Gabriel Rosa Street, Padre Gaspar 
Street, Frei Veloso Street, Ministro Gabriel Passos Street and Inconfidentes Street. The co llector roads are those for 
internal circulation to  downtown, Direita St reet, Câmara or Matriz Street, Padre To ledo Street, Santíssima Trindade 
Slope and Santíssima Trindade Street, José Luiz de Paiva Street and Chafariz Street. Local roads are those that 
promote access from downtown to the neighborhoods, Custódio Gomes Street, Manoel Pancera Street and Manoel 
Baptista Júnior Street.
Tourist circulation
The tourist circulation was proposed so as to restrict the traffic of private vehicles in the historic center, in a 
defined perimeter that encompasses the most saturated roads during events, as well as where there is the greatest 
concentration of tourist attractions. 
From this analysis and the perceived flows, the proposed movement of tourists is illustrated in Figure 2 (b). In  
order not to drastically change the routine of residents during periods of events and holidays, daily circulat ion was 
maintained in this scenario, only by the restriction of the circulation of vehicles within the perimeter.
Fig. 2 (a) – Daily Circulation Proposal Fig. 3 (b) – Tourist Circulation Proposal
Parking Spaces Calculation
With the delimitation of the historic center, service and support areas are needed to house vehicles that do not 
circulate in this space and need to be parked. To establish a minimum number of spaces needed to meet the tourist, it  
was carried out a study based on the estimated number of people attending the events, from the mode share and 
vehicle occupancy estimated for each event. Thus, among the potential areas (located a maximum of 1.500m away) 
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and the existing total of 627 spaces proposed, 480 correspond to those restricted to the center roads and an ext ra 147 
were made available.
Operational Plan 
Aiming at the Plan's proper operation (proposals illustrated on Figure 3Fig. ) some indications were suggested: 
vehicle restriction hours (Fridays 6 pm to Sundays 6 pm, during atypical events and holidays), limitation of access 
with differentiated service to residents, vehicle loading and unloading, emergency service and public utility, guests 
from inns which  parking is located in  the restricted area and other cases that may be justifiable at  the time of 
preparation of the plan.
Fig. 3 – Summary of Mobility Plan Proposals
Plan of Action
The local authorities should provide, within  their admin istrative structures, a unit responsible for coordinating the 
deployment, monitoring, accountability to society, result analysis and the proposition of adjustments in the 
processes. This unit may be the body responsible for the management of urban mobility policies, with more 
technical orientation, or any other body that is most convenient.
Signaling
For the proper functioning of the proposed circulation, new signaling that make possible a new scenario were 
defined. Parking should be allowed on only one side of one-way roads of and forbidden on both sides of two-way 
roads.
Mass Transit
To improve the circulation of pedestrians and vehicles in Tiradentes, it is suggested to change the size of public 
transportation vehicles. There is a need for relocation of bus stops that they will not remain on the corners of 
intersections.
Sidewalks and Pedestrian Routes
The proposal for pedestrian circulation in the historic center is to make the roads become an extension of the
sidewalks. Some adjustments are needed, for instance adjustments to the pavement and implementation of a lane 
with a more appropriate pavement.
Local Institutional Scenario
From surveys carried out in  Tiradentes, local government currently has approved the Mobility Plan. The proposal 
regarding the management of transport in the city consists of consolidating a partnership with the Military  Police for 
control and inspection of street traffic  in the city, along with  a City Hall body composed of skilled professionals, as 
well the incorporation of this plan into the Urban Master Plan
177 Janaína Amorim Dias et al. /  Procedia - Social and Behavioral Sciences  160 ( 2014 )  170 – 177 
5. Final Considerations
The need of a  Mobility Plan in  historic towns is d irectly  linked to the quest for territorial ordering and the 
appreciation of historical and cultural heritage that such cities represent.
According to the perceptions of Soares (2006), even though the tourist activity has initially brought many 
benefits to the municipality (such as improved access, job creation, new business generation and preservation of the 
natural and cultural environment), the result of rap id and unplanned tourism growth has resulted in serious threats to 
the maintenance of such activity and the interference with the development of Tiradentes.
Therefore, the main objective of the diagnosis stage was to point out the positives and negatives aspects so that 
proposals become feasible and applicable, and provide suitable solutions.
The circulat ion proposals aim to reduce the number of conflict spots, in order to optimize the shifts in the most
problematic times, that is, during seasons of events and holidays.
The Tiradentes Mobility Plan should be constantly monitored by management agencies, so that it can undergo 
constant changes that are adapted to the dynamism of the town.
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